esp@cenet document view 



Page 1 of 2 



METHOD FOR MANUFACTURING MEMBER WITH MICROSTRUCTURE, METHOD 
FOR MANUFACTURING MEMBER WITH MICROPOROUS STRUCTURE, AND 
METHOD FOR MANUFACTURING LIQUID DISCHARGE HEAD 



Publication number: KR20040005699 



Publication date: 



Applicant: 
Classification: 



2004-01-16 

KUBOTA MASAHIKO; TAGAWA YOSHINORI; HI YAM A 
WATARU; MASUKAWATATSUYA; SHIBASHOJI; 
KURIHARA YOSHIAKI; ISHIKURA HIROE; OKANO 
AKIHIKO 
CANON KK 



B41J2/16; B41J2/16; (IPC1-7): B41J2/16 
B41J2/16B2; B41J2/16M3W; B41J2/16M4; 
B41J2/16M7S; B41J2/16M8S 
Application number: KR20030046777 20030710 

: JP20020201894 20020710; JP20030271624 20030707 



- European: 



Priority number(s): 



Also published as: 

EP1 380423 (A1) 
US2004072107 (A1) 
JP2004042650 (A) 
CN 1475352 (A) 
TW225448B (B) 

more » 



Report a data error here 



Abstract of KR20040005699 

PURPOSE: A manufacturing method of a 

member with microstructure, a manufacturing 

method of a member with microporous structure, 

and a manufacturing method of a liquid discharge friGk. 1A 

head are provided to product plural liquid 

discharge heads accurately and conveniently 

through photolithography, and to increase the 

mechanical rigidity of the liquid discharge head 

by modifying the thickness of the liquid passage * r~ 

material layer. CONSTITUTION: A positive HQl. IE 

photosensitive material is formed on a substrate, 

and the positive photosensitive material layer is 

cross-linked by heating the positive 

photosensitive material. Ionizing radiation is 

irradiated on the region of the cross-linked 

positive photosensitive materially layer, and the 

ionizing radiation portion is eliminated from the 

substrate to obtain the non-irradiation region. The 

positive photosensitive material principally 

comprising ester methacrylate and containing a 

ternary copolymer having methacrylic acid as a 

thermal crosslinking factor and a factor for 

enlarging the sensitivity region for ionizing 

radiation is employed for forming the 

microstructure. Liquid drops are discharged 

stably for high definition by forming a fine liquid 

passage(10) in a liquid discharge head. 
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e 16& o\m miEFHaaioijE/iH^astf/iHiii 3- ^aioioie- 2- ¥es wiEFaaeiio|E sgir*ii(P(MMA- maa- 
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E 17£ Dflij lH|Eh3.SBl|0|M/lH|EfH^^/[H|^HijSL|MS §§£NI(P(MMA- MAA- CH|eFh1^L|M^))o| 
^S^IlUEKHb^M.. 

E 18S til SI tH|E^^B||o|M/tH|^HS^/¥a^^ ggtf*l|(P(MMA- MAA- *u\ = {+ ¥^S))S| nl-S 
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gj-gol ^sfe 7|fc a! n ftoM>l ^eH7|S 

s gjse 7W y^cHi Ahsshe^fe 7m °-»n\o\ °*mm ^M7\7\ m °m ms ei<=(SEth *\m ms 

SIISEI- *l|£#7| fl«H DlA-il ¥*H £ D|Ai| ?£g°| 0| ^SS t§^0^ °!| 

*ll MS 7W ^|3£^fe 5] #7| S-aol °|sH ^O-IXfe ^Nl MS 7|* &B<H| ^0|CK **|, ft tfS 

€ aiS|-SS UtWte ^°-h^# tt3*M| Met 4= ftn a& 7WS 4 SUfc #M Stf, a! SEE 1 " 

nE-m w=.m n\mt ttm 7is<Hi sjoick 

SJHfil- ^€ 7R <2H^|1 MSt. h °MAM 4W7| fl& 7|* MS 7|* #S)°fl A|-g£fe °H 

*ll MS 8H = fe yysiss o[ <a\M #go| oj^ofl ^ISB oh^| £S a! #M<H|AH q*Hft 

MS CHILH7CI ^ah oyoj ^ oHlLHTCjCHI o|sy £#^7| DWI 7|* MS?(5E& , £E|JI|^ , E|- MBlgpf 
*fl3£l<H fll}. 3|X|| MS 7R f||J= °| x^l m. m S<M 

(1) mss m °d o\\L-\m ^^A|7i7i m n°d7\ §y nam ?pj7i» ^m?\ m <=si-oim s\s.7\ 
^|oh ixi- 7ie-<Hi sjh sss #s »# sg& *, #m°i ^« ?^7i as- m s^s uni^h 
eims aixi^ss 4»««m, oi7ioii ^jh MS¥7h £i7hg£) am se^ <mahh aioi*ioii °m saioims a 

(2) ^7i s-em &mn nm& ±$ 7ia-s ^ ^ ?jh ms^s mn\ sui! ^xi^ 

SS(*4T. SB|0|D|H7|- ^EI^THI A^l) tf«H| <*!A|Dj B||0|^(H| °|§H 7H^^o S *^Sf ^ 

Z1CHI CCtEh Sf?dS #aiO|e gy # 7 \ ±j\ 7 \%g y oi o^^o| SJgSFoJ aa-Al^lfe §i w -1°i AFS&CK 

^7| 7|AH€! B0| ojeH te||SS ^35! t||^CH|Ai 7pj7|^ MS? 4o|cH| Sggf«H| ^1>^ ^fe 7HE|fe iSS 7| 
^§ S^Sl-71 flSfl DH° MS§ 7^t^| ^7| 7fe& & ^7|| £|0-|0^ &C\. 0| flSH, °»M 

^M°| ^o|l ^A|7|n, 0 J1^| <^ ¥ ch| zma\ OJ \n\ MS oflL-W bdjJl- S^ofe bHfi tt^S ^tHS 

?^Hfe MS H7| MS¥5j H7|# ^A|S m2.7t &C[. H|-E|-Ai, ^7| fcSff A^ grBS| ^| 

£§°s Ms^fe 5« 7^^^i sf7i ash, 7\nm *4g*mt m\ ^m°i =?^^s ¥*m u -f°-f°s s^^fe 

50I o ? sj CK H&m, HS^EM ^Eljoj 0H^| o^o| ^sa^ ¥^H« S^SFO^ 7|&<H| ¥*tA|7|fe 5o| DH° 

ois n\z. ano\\M eAiiss «hs«i-7| a«h, <uz ^*\ ^ 6-45242^.fe ssoi ms oflM^i yi- 

iAH ?>b 7|&4fofl aHMM nH&iy^! ^, am «o| 3^ nHtj§ H^sFs^ 7\&m\ aflS 
^M°| ^Ja. MS?7^ 4*| §<H| S^^l ¥, S^o^i x^M7F x|7HEfe gja. 

3! b)|c o| as 7HA|sU SJcKa^fj - »SS o|sf '^^ 4i £S'o|e^ *e|S). nEHfi e|= ^li tfBolAH, 
i?;|E|us eil^l^M.7h g-g-^ ah^ah 7ai7HS| soi^s fl*H Ai-ggcK smei^zleHhI 7|#s A|-g^b 

ol.^ls tfHS 91*0 *M, MS? St «^»«H| ? A '<H DH^ SU«HL DIAII& 7t&tW\ &cK ZLEHLK #^7^ 
SX|E|M^ El^l^mM HEloL J£7C|E|MS LH|7FElM^ S# 4*|M ENl! L^|7^E|MS S 

s 4*17^ ms?« m^7\ $\m =Lm mm *x\s\ m 4 n% s°s s4£ib g 

Ellxl^mM ^^€J nHt!S ?^&fe aHM°| ftsH gsj gjg. £e n tf ^ oj^ 
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5||X|^M& a|-*«Fj1 ZLEHtf ax|E|M« a|X|^Ego^ £ E o^o^g t^A|7|7| eWft £SJ&o S Mi D|/c||& 
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#7| S-S* uiEi«KH o|*(H£! ¥ BfSfil ^*lb ^h|§o|h SiltfcH HH°I iJSI-^eJ 8l|£Lft xll^tfe 
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tffiS o| afflofl o|5() ^t^fctt °j^| o S o| ef^E-ie S## ^^efe 5« thcK 

ficF ^sjsios, ^1 f^bcil m tfgsl D|A|| ?SSH! Y^H^I ^|s tfsje 
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ft imsi-fe fl*i<Hi %mt= emi, 
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Sim jlM 4*1 m\ °|sH g§ nHfdS gst|cH| o|©H 7|&°£¥eH *«7H«KH g*< mt^l tfssfe §g ? 

Aih bFS- 9J *|2 nhS- tf£ gtiElxl 8Kb 5^ Sfc, 7|&tfofl o|AH| §5 =?SSH! ¥aH§ All 

¥ Sfgofl CCH-& «q*B £M a&ESfc tffle °q*fl oflLHxl ^ ±x|-7|- 7|#tf<H| °q*|| ft£« 
E=|fe ¥¥<H|A| g£! nH@S «|7H7^ff 4a|m Sgsfca, g% nH!d# iWflS* 7|Stf ofl 4*1 Sit 

oi mM?\iL, gs n&m g«H£ #g ?zamm m\ sgsfe g^oim, 01 gj-ae °-^i * 
^ §g =psgsi sreiofl °isn ^^£j^ 2s tm. 

SE£h ¥ W«<HI a* m\ S-W 8| = fe #7| 7|xH€! tffflo| °|SH *|££fe 2§ &ch 

¥ crhfi n\M\ ?£SH1 ¥*H£| a1|£ ^ a a nwi gg £1 Ais tfsjow, D|A|| ?3E8m ¥*H Sfe § 

g ?zemohi m§H 1 is oiaii nHid t^g ggmw 7Hoii s^Eife ejxK&if^i &?d a> as * 

m 2J*K&tr*ll Bfl)* £«TO7| OiecHI, s^sjo^ MS - tt ^ ^<h/h ne-m ^ss 

# SS!*MI ZL£|n 2^MI 4= SMI Stf. **|, gg ¥i§m ¥xH» Sg^ofl ?M U^eIm^ *H 

o|*o-HE! §°i 71-gollAH g^ EHid# tfgtf #4jo S M^gfe 50| 7\^%Kl 5Eth, 4T7| 7|AH=! x||£ 
A ^^oi qh*|| si|scH|AH §g ?ssH! ¥AH^AH ^!*|| ffsL-i S^^o^ SUSH7HI nslJi e^S 

e 9<HI Qjfi DW =?S^ ¥AH°i tcHIZE ^"fl SI Q\M\ gg ^|ze gj-^g q*| £g Sl|£ o|-u|E|- ft 

5|«F7||fe ^gffi- D|A|| ^ssfs ¥AH gg ¥AHa stesfeGI 4 ?JcK 

5ESh, nHfjS ¥ ^ ix|E|M§ ATls^ S«sr°SM|, £!#A| fjAj- goH^ o| Sf ) ^BH£lb 

<u^5ie 4iai gfEH2i #m ms> 

§F7!chiah 1 ¥ ^ss m\ £S «=si ^2esi «jbiis mm mm 501a. 

¥ BJ-Soil m-S if «|j=s| xflsfe QiNI Mi e^oj sfi-^fe 7|-& oj^e M# <H|lHk| 

^ ±X[(0i\m §0i 7^7|)2f SLBlEl^Mg?) A|-0|2j 7HS|, ±.X}$ £B|I|^S| g^J A|-0|fi| 

£S| D H^ g0|& omm SffeCK ^*|, ¥ ^"SOHI CChEh, £g OflMxl 4:Ah£h £E|JI|^ AhO|o| 7HBfe 2?H 

SI S-lfg AHSg°| ¥^l|« 5Sf£^ ^9JS 4^ A(jSS°| 3LU 0|D| gX|^J 

7|#cH| o|sn 7H«7fe«F7| nB|i 3313-74 £St! 4= 2!c|-. atT, Mi oflMx| ob|e|^o| gy§ ojo| 

smb|4jeii3ii 7i^cHi o|sh oldens 4= aii, sue 7W §^5i°s m&nt 

CHI Afg£]^, °J|^| ftsl SE||0|E fi 7IB-0I ¥*[A[7|b U|JH^|-0H fe£ fi^ 4^ 

said-. 

¥ US<H| ftHl^Tll Ah§7^^ ^ iA|E|MS ^S-^ AH^(Bj|A|^E)^ ^ S Dj|E^aS||0|M CH|^Ej|s S ^ 

^E|CH 7^3 7|SAH£| D|Et2L||ti °' ^£ •TS^I fl& Sl^ft S^Sfe ggtT€l 

SS^fe MS^ 4^ mi^HSISI|o|s CH|^E|a BflSAH, ^7| Sh«f-N 1S L^KHO^fe 01,^1 0?I1 Mgtf 
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MS. RS 1 U|s| 4SI S«|7| £fe 4IU7W Lh^ycK a^Ef E^l* £SJtf7| W «|# 

sen ihiu mi^HaaioiE, c^is dh^hsieiioie, «u o«^aiie«o|E ^ Dfl^HsiaioM Msm 4= sua-. 

7H ggff Ufe HF&SI^Tflfe £A|E|MS SW^SSl = fl N fl^ 7 HDL 

iHl^ail^e HUrsWIfe *§tf*M cH©H 2 LH*| 30 §if%, cj** dHW:Hlfe 2 UW 15 gg^sj 

3N**l|g iX|E|M^ cHjM ^0-| DHE*HSItf ¥^SS| gtf, 5Efe Dfl^Hiltfj* mill IHI^H 

AH 7pJcH| o|an lHSdH^w AllSt ^ flch o|&m o|^s. L+gofl tfg^Bfc ftS SgA| gSH 

7| SW&I 2 S) 3£ UEKHo^lfe £b 4= 2,'cK 
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m±\ 2 9U 3(HW, R ! LHA| R 4 fe^i 5«j*ML} 0|ff 4 4=^ fflxh SEfe 1 U|S| 32| iT 
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-C-CH,- 
I 2 
C=0 

O 

I 

H 



as s^s trsm7i Aft ej^a/H, srsra m mm mz*t= 7^# s>b tineas $ flu, 
am gen xfe &a-*n emm* *bi*wi &§tr 4= such. 



CH 3 
C = CH 2 

COOCH 2 CH-CH 2 
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COO-N=C 
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qe. mM?\7\ as 2ix\s,M =im Hib u^5|«wifc sstr^i 

OH aw 5 UW 30 £Sf%0|ch 

CHsH 2 LHXj 30 §!T%o| ittSU, §tf ?HAW|^Ai 0^ §^1 £b BRA| = ft AI-S8KH 100 U)*| 120°C 

SI ^HOijA-j HB|§|- gfl-SSj E-miih g^Ofl o|*H *|2EiEjb 5JO| H^^. 

&s «rsAi?i7i m 21m #7i st«w eos L^mo^fe sbiaisi mi^aaaioisej g?, ^ 

iH|EfH§ltt* §gtf*l|<H| cHsU 2 30 §tf%°| itffU, 7|1A|*||£AH 0^ sFtf 
m SEb Al-gsM 60 lH*| 80°C°I £S.o]\M ftcm g&cHI °\n Al|££lb 2o| bi^^^cK 

seek &e «rs-Ai?i7i flff ejxi-7F $j\ sw&i 7^ ^Efujo-ixib dii^i 3- ^10101^-2- im^Hieii 

oimej g^, ^ Sgt^lb DilEfHg^S g§g-*l|ofl HHsH 2 UHA| 30 Slf%S| i^^ji, gtf 7H 

AWI3.AH OFS SHJ§ £b IH^A| = # AfSSM 60 LHXI 80°C°J S£OUH BhDlSh gtfofl o|§H fl|££|b 2o| 

ee®, us. s, h &A|7i7i Aft ejxm ^71 s**h 8^ UEMo^ib QMHUsMmiJei g^, &s sss-*i 

b iH|e|-h^^M aaifh q|*H 2 LH*| 30 §gr%s| gf°s sfi-fU, SS" 7l|A|x||SAH 0^ t|-^# SEb 

n^A|c = Ah««|-<H 60 LHx| 80°C°I £S.o\\M El-clih £fi|-o| £|sH 5jo| U|-sj-i|s|-C|-. 

7 AS. ST^A|7|7| fl& °JA|-7|- 7| §F*M LF^LHOiAlb ¥D^tf ¥^M(^cHltf ¥4^)£J 

&s sstrxfe miEteiitis a&jth sstf*n<Hi dsn 2 mxi 30 g&%si gff 7hai*k£/h 

S&S £b B|**A|i=* 60 LH^I 80°C°| £HCH|A| Ehcia- g^(H| o|BH A^JE|b 5!0| UW5|^I^. 

e ^ssi iAiE|u§ XHS(H | s#£ib ^ 35tr*vsi sir MAnre u^5i«F7iifc 5,000 lhai 50,00 

oo|cK ^^|lHo| g*nf£ gDH xHg^AH snHS E^^&IS *«HES ttfl'Uloil 

s£# ^ai# ^ ^Jo^A^ ^ ss&bah ■east m ¥^11 m&u- 4 m. sezk zieh& a 
?ilh°i exurs arss a^i, o«# fto^ 210 m^i 330 nmsi m-s- 0 is^ sa^oii cm se# 

7HdA|7iAi sq§fb EH&!S ^ofe S^Sh7| ir.#irS Sg5Ho^ ^A|7|i, SA^ ^^<H 

SA|E|M^ AHSS tj^^o^AH, §5HA|7|D| B|£g€! ^0|^7H| §S||A|7|A| ^ 

?,'b son* Mgft ^ sjh, tnis &o^ oiiii oi^h ^igoi oi =^o^i A\%m $ m. n&m, s taxus o|o| 

a£& 7 J2K 9JS|5j°J U | S SS^oj 6 0 |^o| gB|M OflEje, ?J4: ^ff ^7|^ ^7| S| MS & 

e^s^ahoi oiiijei a^¥^ oiieiis ^K^b) mm® atYi 1 011^12, as 5^ a-^ °^7i^ #71 § 

□H^AH°| (H|@-§0|-E! Sj(^b) H = #E!0| fi^«| #£|SM| 4gS 4= WjI, Ollfi- #0-| X- -id 5|4iZlEHlI|«H|AH a|A|^e 
AFg£|b PMMA(#E|IHI1 DflEl-HaiEllOlS)* tJ^«Jo S AH §7H 3- 1 0089^(H| 7HA|£ i^ f o| ^ 

Ahojjoi g Hf g(H | E3 ^BISMI ^ SiCf. Oilfi #0i Ah 7 | oH^g AH£§01| CH& S|-7| Z&^§ ^b £#ajo| 

AFS1! ^ aicF: 

C|0l|fJ^j gB|S HJt¥S «H|EUe 60 ¥H|% 
01|&«O^I 5 ¥3I|% 

a^S^l 20 ¥n|% 

0|S 51^4= 15 ¥H%. 

f^MAi t* yt^oj qijsii M# o| ^ £ ^j-^cHI cd-e a|*| ^^sF *U)s| *S 

o| 5J0|cK 



E 1a U|X| 1efe iX|E|u^ <y 7|-JiLg £X|E|M§ 5j|X|^M» 4gSfe 7[# U 

El-tHcK 

E 1afe (Hll 5<H ±JE|£°| 7|&(201)tf0fl H |^ £#(2), Sj £ gfg 4x^(2)1 7m*-l°sL ^o[7\ m 

— N d|o|EF Aji *j£|g s|£(**hfc L^UHxl ?>g)7F S^£|o4 g-EHft L^ulfe 
Eo|ch om ¥S£ HHtj(^EKHx| etS)S gen £j7|*|°£ g^sjoi flch 

a 7|£(20i)#ofl °J 7^g ix|E|M§ aixl^M so| wiois xHsl^jch. sue Stfsi SDH as 

, oflg gcH AE! 3D Efe BfcH agofl o|sh ggfj 4 m W|o|S8 dH-5|*|-7j|fc og 7Ka mo \ 120 

U|X| 220°C°I £Z.O\\M U|X| 2AI2J- ggh, ^ U|-9S|^7|b 160 U|X| 200°CCHW 30^ L|X| 1 A|7J §oj- 
cK zl E 20j| L^y uhfih a-oi e-aiJ-S-sj ^fiJ4d(0|SK SWfiltfog. L^yj)* £AFs|-7| fltf S•xi7^ AFSEN 
#7| iX|E|MS aiXl^M Oh^=L(L^mx| ?>g)» g*H 200 U|X| 300 nm°| ^°^LH°| 9££ 3^1}. °j 7|- 
j&g SX|E|MS Bl|x:|^M.7h E 3<H| UF2f &o| 200 LHX| 280 nm£j S4 ^ <3°Am 5>7| aHSofl, &fg 

o| ays- gquisi nfS((H|LHx| ££)<H| o|*H *£3ch 

S 1^<H| A|-gJE|fe XHS(0|gsF SA^H DJ^ EH|X|^M)£| n|-S- UBitt WS\ ^^4 sl-fl- 

AFojoj H^ho| olSSI- SAF^o| saHHHI a&« ftSSJ gS-*l|7F a^S- ^Ah-idS 54§ho=| 0=|7|S EH3. o| 

CH| o|§H L^gofl £g ^TflOflAj IHAKoHg ^ g §s HEft L^Ch 

a 4, sxiEiM^g ellxl^M §oj fjAh 0 | ^ggcK bHr*i*Mifc sx|e|ms elixir eg tjtf^iej «l 

U 0|i¥^ ^SJJElLh iX|E|M^ Bl|X|^MO| tf^I *SflS|-e!AH£ afil H|ing^# SSH^XI ^ 

o|s| gDHS AFgt 4= o| £ ibofl L^y) ?US Sx|e|m§ Bl[x|^iLofl sun 

^ nniH(3)m n\gm. 

a ^, LH|7^E|MS ^S h ^ XHS^ DH1H(3)S 3i|J48FE^ ^ =?■ ¥XHS MSM jaU^o^Ml LHI^h 

eim^ xns@(4)oi go-iacK 3.sjs chim so^ g^ai goH °\m g&m ^ 

oicK o| sj-^tofl/H, SX|e|m^ £||x|^e(H| o|an nHfd(3)0| ^ 7^£|7| uHfiofl, nHS6 SU §aH§ 

CHI geHE|X|E gfal SSHSS- ^^thx|E 8±bcK 5Efh, ig^^l U|7|-E|M« X«SS(4)0| Sf^ 4t, l 

£ff sre §(5) oi ^^ck zLEHth $(5)e ms ±& a-a e^ s[ch ^ 

ffS ?5i§ XHSfe ^J^ 3143307S0| 7|XH€! 7 J0\ SEtHW H^eJ 0fl^A| ^X| £j § ^Af 
SFofl ^o|S« l^A|7|fe 2.m ^ 14ME|MS 1§o|cK oqxii xtjso| 

^§ 3SAHI" an, £Jh £#^(209)M % h cH| e#a|?|x| stfe siD^af ^g&cK 

=L L-||7fE|M^ XHSS(4)0| ojH £#^(209) gS| ^|§H BHS Ef^jcK ZL^& nH&! E«S| S^, 

«=j fi|o| §Aho| 3*1^ Ahgl 4= ?J°LF, oh^| ^ XHS» ^^SFfe L^|7^E|MS xHSSJ S4 ^ 

S °<$°-m nH6!£ ?^sffe ix|E|M^ a|x|^M aHs°I S4 nhS- §^E|x| pib ^Q!|o|| 

ah £aht ^ es %m es^ u^^s^ib =l^4 s-tr^ gnus ^fisct. e 

^4^o| U|7|-E|MS xHS§(4)(H| £g-£lfe 9^, §8 £J£ g7H 2000- 32651 5s.o\\ yum 
am ao| U|7FE|MS ^4 *, ^S X -12S tf fd^o^ s|5H 4 ^<a<H| 

M, ^gcHI o|sn 4 oi cK 

E 1c(H| L^EFy «|*| ^7| L^|7^E|H^ xH£ SJ |T4^ 5 S^g XHS^(H| hHU ^AlfJ * 

^^3jos S^&osMI ^<H§| 4 ?JcK a ^, E 1dcH| ^e|-y u\% $o\ £t?(6)°l £ft?(8)ft 
?>b i^S iW^E^ xll5€! 4x|(7)S Mi& o|^^ cH!?JS 7|&a| o|^o^ ¥Ej TM AH£F 
Sfsl g°Jj2S 4*««f<H 7H Z F(9)* S^fi^. 7|&(201)S| o|B4KH|, #CH SsFfliSj HtBK8)0| oltf 

^ chi*jai chis o^o 4m xmt[7\ m n\±3.s.M nmm. jLm vwwz ajqw soi 7i&(2oi)^cni 

4x|(7)£| S^, (HISss^Ej ahs« Mit 4 ftJL CHIS^ go|«F?fl x^HH 4 JLB|i|-€! 0|4:=Sil4 

4x» 4gm 4 aicf. 

a m 4x|(7)M gsHtHI °|5H Al|7H^ *, eH6!(3)o| e leofl M-^y d|-2|- ?fo| U|7hE|MS xHsgs 
SSI BUS i^fficHI °|sH ¥^°S ^^^Ib °^^l ^S ¥xH(4)M 7hssy 300 nm omsH E ^oj 0 |g 
^ SA^cHI £jsH SAHlch. -LEHEh iAfe nHS(3)S ?^#Fb 7US ix|E|u§ a|x|^m fi ^exufog. e 
sH^o^ asj goltf xj|7Hl 7[^n t\7\ m 5o|ch 



71 <2iS€! Bfllte I^S2l «W E# fl|cft fllEShbGI 4= SWc*. 
£ a1|e ao| y-Sxl Alls 7|#<H| ssjElfe ^51 3D ££4 Ste gnH ED tfttloil °|sH 4=^ ^ oi 7 | 

aH-e«Hi, eti^i #Eb dh° %m3. &m %o\z ^ m. eek ?W2\ bboa sun 2**s s# 01 ^e*ii 

3 SEBliHSHU 7|£°| t § [Qi^oll AHMDhO|3.E SUEE gtif! ^ flch 
<^A| &E|j> 

t\7\o\\M, e Sfitf 3¥ E£!§ S£«HM #a||1j| gsmm sjolch 

(4Iai a-EH 1) 

E 5 LHX| 12b £ tfttKHI fij-tf «|*|| Eg 7W flE2| ?i o| ojAj A | g-EH §J ZL°| Ai|E 4S2| i^ll M-Ef 

*|A| gfEHfe 27K°I EB|E|A(Eg?)M £b VIM Eg 7W 8||£=* L^LflLh ffAhfl- &7H|7f C^°l £B|l|^# 

5>b hue be|. cnaioi m\ Eg ym m=°\\ xrasiss. ^n^t\c\. 

¥ gfE(jCH|AH, £ 50fl LfEl-yj Hl-Sj- ^0| #B|, A||B|-fi|, #S|-A^ Eb S^fi] 7|&(201)O| A^fjCf. E 5b 
g AHE§°| ^^^HO|| 7|£ho| 7HBNXHOJ A^A|£0|CK 

=Lm 7|S(201)°I S?, «tf Eb *HE°| oHccHth 3§ xii^yol °Jj*|| * ss| q ¥*H£| ft!¥SAl Eb *<H| 
1 Sfgg *HE§EE ?£j£|b *\n *E ¥*H§ *W ¥*HeaH 7|fet 4* &!b ?Js|s| l§o| AFgfj 4= fcl 

C\. #7| 7|AHS 7|&(201)^CH|, S7| S3 fig" ^ SEb STS EA^ £b «|*H Ef <HMX| tf« EX|-(202^ 

b 4(E 5oilAH 27H°| LFEi-yjs x^^cK ziEHtH Eg oiilHxi g-g iAK202)b a|*«<H| 

m esai?|7| fls- es oflmxi* nmmi 7i^# g^&a out go-i, m\ e# ohim^i a-^s ^aK202)^ah s 

7| <as& AhS«Ffe 3^, zieHth ±xfe E^(H|Ai 7fl 7hffl*W If oilLixW ^^&cK EE®, 
±m A|-g^b 3^, £i cHIMxfe ¥AH°I 7|74|5H agoll a|sH ^Hch. 

0|EH&h iXK202)0)|fe OIS 5,^A|7|7| flff Al|0-| £J± gj^g ti^(L^KHx| °>g)0| =S^E|oH &C|-. £E&, 

Zl£H& ES OflMKl tfti! 4:XK202)SJ L«^^ S=^S =^o S> ^^^E ^8 7|^gO| X\\^\JL, 

0| 7|^go| ^ xHfe g ^SOM Efl- A^^o S ^g 7 ^^CK 

7^ S^^oEb 7|&(201)O|| ^E|^0| Ah«Sl^. Eg OflL-jX| Bf^ 4iXH xflo^fe £.B|-0|bH Si tB| s|Eb 5 
^^oj bh^l AllS §S£ £ A^£|7| CH^Oi 0| 7|&(H| 4IBIS§ A^fFb 5JO| ftE|S^. iff, 0| 4JBIS 7|&0fl 
^ISH €^ S£3F7| ijH«H, YAG alow Eb ^£ *^a# ITgohb 7|^^ qgt ^ SJCF. II 
£HlK SFS xHEEAH ^ 7fi^ a|x|^e« ^j§^b g^oilb, nans- aixl^mb 4=x|o) #o| s^! S. 

J*S|-fe DH^ = B|lH|0|S §E» £¥lT°EMj SS0| #g #E feO^fe 3§0| gJcK [^E^Ai 5l|X|^M 
SUAKHfe 7ISWI ftoi S^£lx| 50| b^5|^CK ZlBHth S^, ^E| S«|0j| o|th ^B|^o| 0|^ (M| 
*! 7|#t ^gm ^ ? A 'cK o| tfoflAH, 7|l* o|^(H| (HIS M<H S^fl^S LHtfSBI^ o^H eH^» ^ SUn 

, 7ie°| i^Ofe #AF& AHSE (HIS — fi^HE 7|btfe SiMBI|eJO| S^H * 

n JfL, E 60HI LfEHS H|-£f 2f 0|, Eg (HIMAI ^ ^(202)* ^b 7|fi(201)^0fl 7U^ EA|E|M% a|A|A 
M §(203)= fcgfi-CK 0| a|A|^M AHEb ^5 ¥xH>^(Mw)0| 35,0000|1L M^lf(Mn)0| 12,0000|IL 
^*+E(Mw/Mn)7|- 2.92ei 75:5:20 b|(g9H|)fi| o]|g DH^aaaiO|M/iH|E^ll(+/[H|^al!d- ¥4»1 «S«T*|0|a-. 
E 3b ^ ¥AH» S^^7| ^|^ g 7^^ iX|E|MS SIXl^E AHS.o| 54, L|-E|-lHcK £ 30l| L^y 

dl-Sh 5fO|, EX|E|Mf^ a|X|^M xHEb &A| 270 nm 0|«F2| J*S<HWe{- 54, ^ffljE^a 7 |.^ A -) 2 80 nm 0|^S| n[ 
S-o| 3EAh7|- aBHtf 0H|L.HX| ^^CH|Ai AHE X^|o| £^ o^7|« ?>#°EM^ M^H ^§ §0| ^£l£|X| ^b^K 

&E| tt^m, n.m ex|e|u°^ aixl^M AHEb 0x| 270 nm o|^o| o|gsf- sA^ofl a|sHAHE!" ^^H ys* S 

m $ aiai sschiah nHtj§ ^^ir 4 s aia aw as s^b ^7i «sff*nfii ^xi^ oj^i ai 

SE^j^bgoil sf 30 ssr%£| ^ee saHA|s°SAM ^^ck an SEb 630 cpsolflcK aixl^e 

AEJ 3 S gfaiofl o|sH 7|&(201)4KH| ll'g ^, 120°C<H|AH §^ =E|lH|0|S ^El^Jl £b<H|Ai 200 °C 
o\\M 60 CH asFSFo^ °J 7UAISCK ¥7llb 14 po|?^cK 

n ^. E 7<H| U^tH ti[2\ SOI, 7^ iX|E|MS a|X|AM g(203)fi HljE^f^^^g py fH^). ^gg £ 2CH | 

E 140H1 i4^y ^|1 nj-s- ^eiej 210 l«x| 330 nm°l °J°4o]\k\ ^WZM. Eg^b 



60 J/cm 2 ol&H, diiu 0 |£¥H HE 2.^ ^So^cK 280 nm 0|tf°| £AF£W| £^£|l_F #7| ggg 

o| ix|E|M^ aixl^E g°| ^sH tfgofl 7|o^x| arm ajsjss. E 2011 LFEFtH £o| 260 nm o|tf 
SI 4= SWfe HSJ 1|e» ^ ? A 'cK o|£§F AFgtf iSS <y 7^ £x|e|h b||k|^e# 

(HI ^7|£=| SRr aflti* £fe iSoF^as ^iH^cF. sin #s| ^*j=g^ 0 | iWI* ^b £fc AFgfFb 

ZL £ 80]| M-Efy bl-21- a-0|, <2H^| #£ XHS.(207)°| §0| E^SU g 7f]EB £X|E|h^ EflKlAS S( 

203)* iWSrE* SgfW. 0| §fi «^fij7| fltf g°J|t c\om nm ejcH^MElafDalcel Chemical Ind 
ustries Ltd.)0UH &<yKHo^ g^Elb EHPE- 3150 50 ¥, 0[A[0\ Wl\ &^L|(Asahi Denka Co.)<>M 
^gSlfe Sfolgg Sga- 7HA|xfl 1 ¥, U* *U?F &BrU(Nihon Unicar Co.)<H|AH g^sjfe -ye- 5H 

#HX|j A- 187 2.5 ¥* 3D ^QH^AH AF§£|b H^e! 50 ¥§0F| g*HA|S°£M| XfSSFSJcK 

su# suoii m $mu, = Bimiois# us ^aioimow 90°cow 3^ set ^sstbicf. zl^,e. qo\\ 

UEFtH UF£F ^0|, £fi?(209)°l E« a #M XHS(207)^0| ^t^ch 2^!f eh 

■Ed ESS xF£>|Ajo] ^AFfi ^st ^ Site SJslsi gAho) t § ^sh^ 4, 01^ ^AF^e 7F^^ £x|e|m^ 

aixi^Eoj o|^n o! □! hf& ^hf §*jjEjxi &n m|7feims as ^xi°i cyg-g ef& 

<^°1lH.CH| ?Jol|. Ah* h0 | ^|fF£|X| Sfe 290 nm 0|tf 2| j^g- <go*g 3^ fl^SdF. E#A|, °jH ¥ 
£S S-oHi E#A|?|x| DF>ia« AFS^F^cF. E§« oF^a tfE r o|LH MPA- 600 Super! EttST 500 mJ/ 
cm 2 £EL ^^tFS^F. E 4 0F| LFEFtH uF2F ^0|, 0| tf 7|7^ ^7| U|7hE|MS 4=X|7F £E1 ^fe 290 LHX| 
400 nm£| ^^°| xFfil^SS a h #&cF. 4f7| int 7[7^|S AFgSFfe S^, E 9<H| LFEFy ti[2\ ^0| 290 LF|x| 400 n 
mfil ^SIti3T# SAFeFii, Sx|e|m^ E||x|^e go| n|j&io| U|7Fe|mS ^x|* gfH s. 8o\\ L\s[y\ g 
7^|0F|AH ^^BlSiEF. ^ ^g0F| AFS£|fe 7FJ2AH iX|E|M^ 5F|X|^M XHS7F &X| 270 nm 0|fF°| ^XFS|t!CH|S.h 

nflgoil, xHS'o| y-ss o| &^|oFm SifecF. 

3 £ 100H| LFEFtH UF2F a-0| H*J?!!g 60S ^X|tF0^ ^mttin. =L WIOIS ^E|S 100°CCHW 

1AI7J geF ^^§Fo^ q^l ^si xd^o| s^ah- §5 i A |?j!lF. 

ZL 4, 0flA|£|X| Bttt^lffl-, HH|5F^I 0|£ = am #S XHSg^0l| SSJSrCH ^&E| ««!|o S¥E | ZL £-)£(- 

ai^F^cF. 0| ! %*\% ?|SH, £S 2?F 2JCH^MB|^(Tokyo Oka Industries Co.)oJ[AH #fc|S|o£ XH 
Sfi AF§sF2^cF. n. ^, 4lB|S 7|&S 83°C(H|A| 14.5 A|^ gfi!- NMBFIHIH fl-Hfe ^|J=S|J=(TMAH)£| 22 
goHgc^l *jx|tFo^ oja £hg #(lFeFl||x| ag)S «g*FB!ch S^^F7| WW dFah a! Q| 

M5j|0|o^Ai AF§£|b mW^m MZm 7|fl^(H| n|S| nHEiySKSCr. ^E^t^ 0|»« OFISJ*, ^Bl^ 7I&S 0|S 

ft ^ITs^ (HIS 3-*ltf<HI &?3l«fji-SlMaiej# ^4: 5%2F Bti^ cf 4 ol^-llft AF#uFo^ aWF^F. n 
7|£h* =L4J£!§ol| =EJx|A|H OBCfi xF|7HfF?^K 

a £ 110FI LFEFtH HF2F ^0|, 210 LHX| 330 nm ^^°| 0|^SF iAFAH(208)£| SAFS °!^| ffS 

XHS(207) x^ ^ = ^ ^^^Fo^ 7FJE^ SX|E|M« EI|x|^ms o|^o^x|b ^HfHS M§HoF?^F. 
SAFire 81 J/cm 2 0|°HCF. 

n 71^(201)* Dflli 3J-e||o|jeS(HI £ 12o1|aH ^™ ErS°S LFEFtH HF2F fl-o| nH&l§ xl|7H 

*FfflCr. o| 200 MHzSl iH|7F4iM 1$=L0)\ $mol gsH A|7i# 9^A|^cF. o| £S S^^F 

te ^l ffS(211)7F ^OHAli, S3 ^S(210)OS¥E1 ^ h «l*fl #£(211)* A £S ?SHHS #E 
fFO^, 7F<a7|°| 7|^01| o| Sf) S«T l (209)S¥E| £#A| 7|b ?SS| cJH. £S ^EltOMS «|S«r2jcF. 

(4|A| tfEH 2) 

Xl|1 ^EfiSF #AF& 7FiIL^ iX|E|MS a|X|^M g(203)S £ 6<X| LFEFtH UF2F ^0| £S (H|L| 

X| 4:XF(202)« ?>fe 7|&(201)*T(H| «^«fS3cf. 0| XHSfe ^5 ^XFlf(Mw)0| 34.000OU ^3 ^XHT( 
Mn)0| 1 1,000O| jl ^E(Mw/Mn)7F 3.092] 80:5:15 H|o| u)|il W|EFa^e||0|E/«|EFH^/^a|A|g DflEl-aHai 

o|m 5§&*l|o|ajcK e. 15b ¥xHS ^^sF7| flg- ^ 7Fje^ ix|E|u*M e^ixi^e ^ao] *^ 
LFEFycF. E 15011 LFEFtii HF2F 5fo|, £x|e|m^ a|x|^M xHSb &x| 260 nm olfFoj 4S-(H|AHE1- §^ 
7FX=|AF 270 nm 0|#3| Hr5fS| iAF7F aEHfi- 0flL)K| ^^0F|AH XHS XF*1|o| ^^F 0^7|# SEH^Fxl SfM°SAH ^sH 
§ 0 | ^£!£|X| oi^cF. SE| 2HSSFS, ZLBHt^ £X|E|M« SIX^M X|jSb &X| 260 nm 0\t\9\ 0\g% SAF^H 

oil alsflAHEh "^H Bl-S* saHS 4= ¥^ SS^lAi nHidt ^ o|^_ e ^|^e gotjo 

SSS*I|2| ^X|^ oj^ # A|^5.41|A_h£§oF| Qf 30 gBto /o oJ g5||A|?jo SM j ^S^F. 3|l gO|o| £j£ 

630 cps0|5^nF. aixl^M ^E! as ^^011 °|5f| 7|#(201)#<H| 3.%}^ 120°C01|AH 3¥ = B|m|o| 

S *|B|«rjl £ft(H|AH 200 °CQ\\M 60 SZh %$tZW 7FHA|SCF. =j = o| ^TTijfe- 14 um0|S^CF. 



ZL X|1 4|A| gfEH<H|AH# &m &±|°S gjbHS S^SFfe ftS(211)« Al|ZEtr°^M|, S3 
210)°£¥EH 4 #3.(21 1)t S^H Zf Mg ^M #ESKH, 7^7|°| 7|fetH| °|SH £#?(209)3¥&l 

S»A|7|fe ?£S| S# ^BieiSg 

(4IA| SfEH 3) 

X|1 £JA| #E||2|- ffAFfi- AJOS., £A|E|M« B||X|^e §(203)1 £ 60l[ L^y H|-£|- g-0| M# OflLH 

X| BI-^S ^^(202)* £b 7|0(2O1)tf<HI 0\ 7l\S.t §t S3 #XHT(MW)0| 35,0000|al S3 *XHf( 

Mn)0| 13,000O|IL gtfE(Mw/Mn)7* 2.692] 85:5:10 H|S| Dflfi! DflE|-HaiSI|0|MyiH|E|-Hatf/DflH 3- gA|0|D|ic-2 

- ¥06 DMai!5l|o|i= gg^olttd-. £ 166 ^ ¥*H« ggtf 7| fl& H ?H« sx|e|mS aixl^m xh-eL 

S| §^ ^MSf L|E|tHcK £ 160| L^y ttf£| Z>0|, iX|E|MS E||X|iJE xH^b &X| 260 nm 0|8|£| Ef£cH| 
AH0 §4= ^M^g 7\J.ik\ 270 nm 0|tf°| n^S| ^k\7\ H£H0 0\\L\X\ g<a|0||Ai XH£ ftx|- Opm £EH 

*|X| atSSSAM £S|| 0g §0| 3j£l£|X| QfbCK &S| E3tfffl, Z2EH0 MX|E|M^ EH|x|AM xHsLb &x| 260 nm 
ol^sj olSSF SAFtdofl sj«HAHEh £SH tfSff sBHlT 4= ?Jn Stf 3£<H|AH ^gi 4* flcK sUxl^Ji 

g°-*!6 ^7i °j3S ssswisi sjxh& Aisa^ggofl ^ 3 o ssr%°i ^i feta ««HAiao S Mi 

C|. gaifij SEb 630 cpsOlttcK EH|X|^J= gQH° ^ ag o|eH 7|0(2O1)#CH| 120°C0fl 

AH 3¥ g0 = B|IH|0|S *iB|*fjl £&<H|Ai 200 "COflAH 60 fi0 D\ <g 7\&M%M. Hgo| ¥^lfe 1 

4 pnOiafCf. 

3 7vJ|1 MM gmWtt #Ah& |f A|o S MS ^ttfS £ffS}b °-^| ftS(211)# fl|£tfoMM|, °J3. 33 ?§( 
210)°3¥EH Z|- °Jm #3.(211 )S gSH 4 £ft SltHS #£^<H, 7^7|S| 7fe0fl S|sH £fi?(209)^¥Ei 

(^A| SfEH 4) 

^A| ?j=EH2F #AF& 7\jl& iX|E|MS §(203)S £S 0H|Lr|X| tf^ ^X|-(202)M 

7|&(201)^<H| S^«F5E!cK 0| SS ^^&(Mw)0| 30,000O|Jl ^5 SXHf(Mn)0| 16,0000|J1 

Mw/Mn)7(- 1.8821 75:5:20 U[2| DilU W|El-3.^a|0|M/«|^H^^/[H|E|-aSSUE g gg&SllOl&nh S. 17& 
¥XHS %^^7| flft « 7U^ iX|E|M^ ^Osoj ^SjM^g ^^ycK £ 17<H| LfEl-y uf-£h to|, 

ax|E|MS Ellxl^M ^s.^ gx| 260 nm 0|^o| ^{HjAHEh m^r i«!e|§ 7MA1 270 nm 0|4ffi| ^§-o| ^ 
7f ZLBHfh 0^|L^X] ^<ai(H|AH *HS ^*«S| o^ll SEm^l atS°SM| ^sH gol ^3£[x| BfccK &B| SI 
SSFel, Zl&IS- iX|E|M^ aiXl^JE AHSfe &X| 260 nm 0\t[Q\ SAf4d&|| Sj«||AHEh ^sH &hg* ^BHt ^ 

^ 5S«H|AH nHti§ 4= 2.'eK a|x|>.e g°«6 ^7| 23£! 5S«r*fls| ^x|^ «=JxH A|a^*i! 
tiSSofl ar 30 SIF%sj ja*l g£S S«HA|Sos^ ojo^ k s ej §qho| 630 cps o|°HcK a|x|^M g^-g 

^EJ tftfOfl SHU 7|fi(201)^<H| aUtf ^, 120°C0i|AH 3^ S£H =B|Ui|0|S ^B|tU S^0i|Ai 200 °C<H|AH 60 

fttf cH SfF^oi ^ 7FJ1 AlfacF. SSS| 14 p0|^ q-. 

ZL X| 1 £JA| ?fEH<H|AHS* ftAh& £S «|bH* SfTfFb #S(211)# XjSeoSAH, °J3- S3 

210)©S¥Ei ^ °AM ffS(211)« §SH 4 £S ?3fcHS S!a# *£«F<H, 7^7|S| 7|fe(H| S|SH £ff?(209)S¥B) 
MSA|7|b ?^S| ^Ja M# ^B|?H!mi ^a^. 

(4JA| ?j=EH5) 

Ml 4!A| ?fEH2|- ^A^h ^^o^, 7U£H iX|E|MS aixl^M g(203)# <H|Mx| AXK202)S ^fe 

7H?(201 )tf 0fl S^ajCl. 0| XHSb §1T S3 ttXJS(Mw)0| 30,000O|i S3 ^AHT(Mn)0| 14,000O|JL g#5.( 
Mw/Mn)7^ 2.14°J 80:5:15 H|S| Olllj EH|e|-h^5)|0|M/[H|e^^^/¥D|-s^ ^mi\0\°jc[. EE 186 ^ 

¥AH» %^f^7| m °d 7\mL£ iX|E|M^ ei|X|^e X||£oj ^ ^E^eK £ 180* LF^y ^0|, 

SX|E|MS EllXliS xHSb &X| 260 nm O|^o| n^(H|AHEt *^ ^M^# 7|-X=|AH 270 nm 0|tf 2| n|-SS| iAF 
7} ZLEm oljL.H7:| ?3^<H|AH xHS x^lsj (H7|# iSHSfxl BtSosMl MsH go| ^£!£|x| SfbcK &B| eJ 
n&lff s.x|e|m« a|x|AM xn^.b &x| 260 nm 0\t[9\ o|SS|- SAfdofl S| SHAH Eh ^SH ys# iEHt 4= 
?JH 3S<H|AH nHS« 4= 2M. aixl^m gojg ^7| ?d3^! g§tt*l|£| ^x|^ °Jx|-# A|s^«{ 

SSOfl °f 30 g!T%s| JLM\ g£S gsHAl^o^ °^ic\. 5LU §^°| SEb 630 cpsO|^cK 5||X|^e §QH§ 
H-aofl S|SH 710(201)^011 ^1,'^ 120°C(H|AH 3^ g£l" =B|W|0|S *|B|SUl ^.^0H|Ai 200 °C(H|AH 60 
£0 cH SSh«ho=i °j 7FJHA|^cK Sfi^l ¥^llb 14 ^oiajcl. 

zl ^ m mm 8fEH<H|AH2|- ftAFfi- ar^|o S ^t^ S iirsl-b *£(211)# xiis&osmi, ^Ja 33 ¥§( 

210)O^¥E| ^ oJj^l ^(211)g SSH 4 S* ?3fcH^ ?JH1 ^ESFOi 7^7|S| 7feCH! S|8H £#?(209)S¥B| 
MSA|7|b ^Z&o| oi H MS ^B|?H!m« °l°iC\. 



=lo]\ cct-eh Tiiisa £s ¥xns £ i3oi a^y ?ze°i ojHS) sis ^yos ssjsfjdl ai 7ms>\ %7\* 

ofe eha^BJS Srtf 7|*o| 7 r s*Kacr. £ 130| L^y ells *bdofl/H. 7W 3*lsl £*ll2r 

7 |a A|^g jji&#7| ?|&TAB SM(214)fi SJH gH(213)S 1^7^*1 X|X|Sfe ¥*H°I fi|Etf<H| XflS 
fUl, S=L £ft flB|fl£(212)ft fi7| B|£(215)<H| o|g|| TAB i|ft(214)^fi| 27| UlUdSr S^^?^K 

(4!A| ?fEH 6) 

7|Eh(20i)S nmm. 7hS- §^sj°£, 4)BI5§ 7|&(201)o| AFgf|-SM. £S cH|i_Hx| tfg ±x|# n\o-\ 

SI- 7 1 m = EhO|U| gj tSl S|S# Tills 5 S<H| °|5H *|2E#7| DflSOfl, ±JB|SM 7|fi0|| Arg*fe 2 

0| *B|«F«3CK & MM gjEHOflAH, S3. £S ^ ±Xr(202)S/H2l S7| fflHS- ^(HfB 2 S Off (Hfi 7 r <S 
7|), Si S3 ^sl afi§ SgSr7| fltf ¥Moi| SiN + Ta°\ m SM(UeKH^| 8tS)# ^ ^B|? 7|&S AI2L 

n St g& ±x r (202)l £fe 7|£r#ofl, £x|e|h^ aix|iH. S# ««*Kii, nHEiytfcH ffs eHS( 

203)^ S^^CK £X|E|Mf=! a|X|^E^Ai, #7| iX|E|MS B||X|^e» AfgSr&Ch 

SIT MXHf (Mw: SE|^E|3«o S ^sj-) = 2 5,000 
StfS. (Mw/Mn) = 2.3. 

SB ^Efl2| 0| A|gS*|tf£S 2f 30 Slf%2| £££ §5HA|7|J1, E^I^M g^o^AH A r gSr«Cr. 

BlIXl^E §Q!jo| 630 cpsOlflCK 0| aixl^M gosjg ^ a ei o|sH 120°C0fl/H 3M 

= B|W|0|g *i5|#al £E<H|AH H£ £?|7|#0i| 250 °CQl\M 60 £7i H^Blt^r. tf*|B]* EH|X|^J= S°| ^fl|£ 
12 |im0|?HcK s^*jo£, J^SIT 4,000 mJ/cm 2 £ j^g- 200 U|X| 280 nm£| ^Ar-SLltf #<H| ingA|7|H #7| 
S| S#°-Ho^ Etf *r<H #S EH!d(203)t SBd: 

cloflaa ^B|3 sa¥U olEfls eo ¥s|% 

<Hie*o^ 5 ¥H% 

a=#S!20 ¥e|% 

o|S JH&4= 10 ¥H%. 

=L t\7\ s^ai ^x| i^lS 7^€! 7|&^| SDSU( 7Hg-tfofl 20 nm°| SB 100°C(JLg 

*aio|E)ow 2¥ sa- mioig»iBi«i-(H ^ =?-&m xhs(207)s 

EHPE(Daicel Chemical Industries Ltd.) 100 §^T¥ 

1 ,4HFAB(Central Glass Co.) 20 Sff¥ 

SP- 170(Asahi Denka Industries Co.) 2 #§=¥ 

A- 187(Nihon Unicar Inc.) 5 §!f¥ 

iHlfil 0|4i¥H nB 100 §g=¥ 

cl^emiOO g!T¥. 

t^f^oa, #7| i^o| 4=a| i^WS 1 nmSl g B <=7|e od E ^ 7|ffl-^<H| 3Utfi 80°C(i 

S S5||O|M)0i|AH 3& W|o|?j*lB|#<H SJa. Shtf S# SgSrSJt}: 



EHPE{Daicel Chemical Industries Ltd.) 35 §gf¥ 



2,2- 01^(4- SB|A|a^A|lHy)«|AFS^£S. = Sfl- 25 

1,4- H|^(2- »|E^A|4|A|-#TaS0|4:»£il)tt!!a 25 g|T¥ 

3- (2- IHS*££«14I)01WA|- 1,2- (H|^A| = SB- 16 

A- 187(Nihon Unicar Inc.) 4 

SP- 170(Asahi Denka Industries Co.) 2 

ciofluey esia h^chhj ojEja 100 §3*. 

ZL <2H^| #£ ^SS XH£(207) S IJH tHU" $S MPA- 600(Canon inc. fl|£)<Hj oj§|| 400 mJ/cm 2 a. 

HrS 290 U|x| 400 nm°l ites nfle !t*A|^ nH^fel^ #5]|o|eoi|aH 120°C0W 120^ seh Ull 

OIS *|S| SI flllj 0|±¥Sl ?HE°S fc!tfSr<H £iH Mfi?(209)» SgSrfccK £ {JA| <gBMM, 10 p°| £ 

3 7hg£ 7|&°l O|0^(H| 5^ 1 mm §y 5|0| 10 mm°| 7M 5fe OflS 0^3(7)1 #B|OflE|aoH]| = 
HIMAL, Hitachi Chemical Co. XflSJS «|S«FflC|-. H 7|&1- 80°C<H|A-| #X|£! 22 §?f% TMAH ^g^gcHI 
£J*|A|^ olSJ-g (H[Sg ^ISM §5 7H?(210)S SSt r fl!Cr. o| 5f<y(H|A-i (HIS S^££^&| <U3. em §( 
5)1- M48F7I *|SH, SJH S^ h cH| fis. HM(Tokyo Oka Industries Co.cHI sJ*H Al|£S OBC; UeKHaI StS)* 
¥ 0|#g <H|Sw ^SlSrSiCr. 

zz. 4s fii USS^M AF§=! c-BCfi Hyenas 200 uHx| 280 nm°l n|-& SI 

intlf 80,000 mJ/cm 2 o| go £ t § ^ ^ ny oi H ^ || g«n ^£ sHeh (20 3)S 7^^A|^^ 

. ^*4°£, 7|ErS i§Hr 5J§S| *IS*r<H| DUU ^E||0|MgCHj g*|A|*| nH&jg *||7|*r<H «HJ£# Till 

(H|*J Dh^HSAH Ar«f! #B|(H|flOH:| = ^ SSrSDr* W 0fl&0|| SJSH *|7-|^ 

ZIOfl D}E r AlliS 8l|J=# "iNtf Ofl BxHSU S# SI 7|*2| «7 r * 0|fc Efra^&ie S r tf 7| 

(4JA| SfEH 7) 

t\7\ &£«||g £*|E|M^ B||X|^£fi A^th 51 *S|*|-jLte tfA| gfEfl 6^ gftltf #±|££ «l|£t 
St gJ 7|^o| g 7W ^fjf^n, Ofe Sr# 7|*0| 7feS r «|C r . 

* wiEFH^^ ^^s/mm oiiEraaaioiE. ^qg- gg^-iK&ir*!! mm 10/90); 

SST ^5 ^^rl? (Mw: SB|^E|?j!o S ^jgh) = 28 ,000 

tfE (Mw/Mn) = 3.3. 
(^A| gfEH 8) 

«r7| SeaH^ iA|E|M^ 5j|A|AM# A r g& «|fi|«Falfe ^JA| gfE[| Q3\ S||£# 
fU £t SI 7Wfi| ^S^SJoi, 0 |fe e.^^£HS fr^T 7«0| 7^t\°JC[. 

* ma-Vi* ^^/ovu mi3.m\omim3-m# zKm ssM(&m m 10/85/5); 

SIT ^5 ^ArlT (Mw: IBI^eI^o^ ^ = 31j0 oo 
(Mw/Mn) = 3.5. 



ttS2| iBF 

^7| tiStl" 0|, g Sr7| A3r* ^l^t^h 



1) m\ ms m^m xtezw $m ^2. &nm ±^\x\±*l, ?mg 22 mm s# ssbi^ehei 7|^chi 
si«h ^im7i hhs(H|, dH¥ goia- o S Hies <3h*hi ms ««.= 21 #m ¥£33 ¥xh°i # 

¥£€ n\3iZ\b 50| 7^tT fffij 0\U\E\ SA|0H| SSJSH ?Sfi| ^ 7 HS| ojj^| £g ^|^ # 5o | 7[ 

2) °-^| #M ¥£g XHMi§°| ¥fl|S ¥£*I°M fi3A|5H 7|7^ ^E2| qh^i £S gilJE* x^fe 50| 7F 

3) a MS ^£ §] dH¥ £S °h*| gjSM 5>fe MS ¥ fto^ n 7|*o| 
1 4* SBlct. 

4) ai^s fflE|. onaioi ms aii^ zi&th #b<hi °i*h ^<hs 4 aw. 

5) <a 7i- ja^ sx|e|m^ eiixi^m* a^^<h dh¥ uie §s amsj §s ^str ¥ &<hai ai m ¥£M 



(57) S^-SI gfl 

#7\ £X|E|M?|! m& 7\W0i £X|E|M§ XHsLSl &7fl, 

7| £X|E|M^ XHSSfil S^tfOfl #7| 7HS 5X|E|M S *|| aSg mm ^ oj- 

<£!<*°| 0 |£ff SAft!£S 2A^fc EMI, 

71 7HS £x|e|mS sm*J xHSgoj 0 |e# 2LAUdoll £|sH 2LA^ S^S 6!#<HI 9\m 7|&°S¥N *flm<H 
#7| 7|£#cH| nijEH^ n W | ¥^HMAH #7| 7kaE jex|e1m^ xHJbl§°| oiesf £A|- 

4dofl °|*H U|3EAfS EMI 
ft £tt«HN, 

7| SA|E|M^ XHMfe ¥£¥°MA^ D||%l tH|^H^5]|0|M, <S 7[jL# eW£/HS| I«E|-HSItt S, 1 7| 0| 

sa^m as ^ ai-s-m7i ^ g§tr*iis i&^fe ^s°m sh=, 71 

e«S| o|Ai| ¥StH! ¥^HSI Ail^ ^ffl. 

«|1«0| ? A i0Ui ^7| 7hfl *1H|<H| m 7UI ^S0|| S|8|j nW| ?SSH! ¥AH°| A1I2E sfa. 

S-?l>" 3. 

4. 

X|3fW| ?iO-|Ai ^7| ^^J g£tN7h mi^a^^t #7| gs^sllofl dsn 2 UHX| 30 SIT%o| b|gM S.WJL, £ 
Q 7HA|x|MAH 0^ anjs sfe = # afssfo^ 100 l«x| 120°CS| S£^|ah jlb|§F giT^o| zK\Zt 
m 5£J DWI ¥i^€! ¥AH2J x^ sfe. 

raying- 5 

a^o^A^ I #71 gg«r*iio| ^xnroi 5,000 uw 50,000 ^?iLHej owi ¥^^€! ¥xh°i xi^ 

6. 

^|1S(H| ? A '0UH, #7| -g^S arS-^71 £JXf7h ^7| 62£ LhEHJ|0^|fe ^B|A|y m|EhH3l5||0|S 

<^*KAI 6> 



CH 3 

C = CH 2 
1 

COOCH 2 CH— CH 2 



7. 

Aie^i oi 0 ^i #7i u& m\3.m#^ #7i ^%mm chsh 2 uw 30 §ir%°i it^u, § 

If 7HAWIS/H of£ SUTS £b iH^A| = # AhStto) 60 UW 80°C°I ££0flAH EFdif Stfofl o|«H Al|££! 2£J □ ! 
Ail ?28H! ¥*H£| Al|ZE H. 

s^sr 8. 

*|6#0fl °<0-|A-|, 7| tf*! g§tr*l|oj ^5 0| 5,000 MM 50,000 ^|lH£] DWI ¥*H°I Alii 
9. 

^h^&oHl oioiAH, #7| &E gqg s^ 7 | o, £h §m 7S L ^mo-|x|b iHIU 3- ^a|o|d|^- 2- ¥& 

e mi^Hgiaio|ECj owl ¥m\ m s-bi. 

<8t«l-&l 7> 

CH 3 

CH 2= C C H 3 
COO-N=C 

X CCCH 3 

10. 

*|9lW| WOW, #7| 5gfi*l|7|- miE^g^S #7| 5§tM<H| OjsH 2 LHA[ 30 S.WJL, § 

S" 7HA|A^AH ofs gfH-^ £fe nH^AI^m AfS«|-0^ 60 m*| 80°C°I S£oM &c\V Sffofl S-I^H Al|££! 2°J □! 
All ?ZE§^ ¥AHo| A1I2E <g%. 

aigfwi ojow, ^7 1 5§a-*|o| «a exufoi 5,000 lhxi 50,000 ■afluiei dwi ^ssfs ¥ah°i ai^ 

12. 

A1H SU<H/H. #7| *TS«F7| flff e«7:|-7t ^7| 9*H ^EHHo-lxlb iH|EFaaisu|Miie! a\M\ ? 

£SF€! ¥AH°| Ails gj-a. 

<SF*H 8> 



CH 3 
CH 2 =C 

CN 

35111 29011 fclOiM, 7| 5SS-*I|7F DilEl-Hl^ #7| S§&*II«HI clfsH 2 LHA| 30 gSF%2| Hiss s&tm, 
SB" 7HA|A1|£AH OFS §HT1 SEb n^A|c S ^«SKN 60 lHa| 80°C°I SSCHIAH HFDia- g&Ofl °|*H 501 

awl =?^m ¥*m Ails 

14. 

x*12SKH| 5yoH/H. &7| «g&*l|S| ggf «S M*HfO| 5,000 i-H^I 50,000 SflUiej o|A)| ¥XH°| XH| 



?E$m ¥xh°i this, 
<sm*\ 9> 

CH-CO 

II >o 

CH-CO 
16. 

^is»(Hi aiow, # 71 #s sstw oM=Lij^# #71 ggtrxwi chsh 2 uw 30 §sr%°i hiss jei^, 

glT 7«A|X«SA1 0^ SF&S f£fe K|^A|c# A(-gf|-0^ 60 U|X| 80°C°I S£0fl/H E^IB" §ffOfl o|3f| xiss 50J 

□wi ^sas ¥xh°i 73is ^ a. 

17. 

A1I15S-CHI oio-IAH, #7| tfffl ggff*l|2| glf S3 MAHTOI 5,000 U|X| 50,000 BflUe] 0|AH| ?3L^£! ¥*H2| XU 
18. 

AIM troll aioUi, *I|1 ix|E|M^ xH£7|- o|«-s| ^3*|4J^ gfc S-MSD^ =^a|# a*f^ 

fe 2£J DWI =FSS|-S ¥AH°| AH|s 

S-p-S" 19 

ansswi ai&w, 7^11 ax-NMt! sra-g *n*^ swan* §sn ^xhLi- 7Usfe o^n ^xiei di 

All ¥AH°J Alls a-tf. 

20. 

xihoiwi olo^A^, *m sxieim^ ag-s mz7\ *m aim o^u ^*\?) o\m\ ^ssi-s ¥xH£i thi 

S?t> H 21. 

*fl19tKH| °|(H/H, 7HI1 iX|E|MS SfSg H|-7| f^Aj 2 ol 3 £S E|- Uj 0-| X | ^ ^S af, h *fe 5°! 

□wi ?s§m ¥ah°i 73is a a. 



<^SHA j 2> 



-C-CH,- 

I 2 
c=o 

I 

0 

I 

c=o 

-C-CH 2 - 
R, 



<#*H 3 > 



I 

C-CH, 

I 2 

c=o 

I 

o 
I 

c=o 

C=CH 2 

R 4 

MB, R ! lHx| r 4 #£ SftWTW #o|l- ^ oioq^ z[4 -± Si x|- £b 1 uHx| 3°l 8MS]7|* L^yj 
22. 
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